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ABSTRACT
This community service project discusses short- and long-term effects of recreational
marijuana use in adolescents, the most vulnerable audience to this psychoactive drug. According
to the latest research, these effects include compromised physical and mental health, and
diminished overall socioeconomic success and life satisfaction. Persistent marijuana use in
adolescence negatively affects normal brain development, cardiovascular, immune and
reproductive health. It also increases the rates of unplanned pregnancies, depression and anxiety,
self-injurious behaviors, suicidal ideation and attempts. As a result of recreational marijuana
intoxication, the user’s cognition, memory and perception are significantly affected, resulting in
decreased IQ and employment opportunities, increased rates of high-school dropout, motorvehicle accidents, juvenile delinquency, social isolation, and welfare dependence later in life. As
these effects are frequently down-played by the media and supporters of recreational marijuana
legalization, the researchers attempted to provide adolescents with scientifically valid
information for them to make informed decisions when faced with a chance to try/use
recreational marijuana. The products of this research are an educational PowerPoint and a
brochure (a more detailed summary of the PowerPoint), and flyers providing information on the
terms used in the PowerPoint and the brochure, useful resources on how to quit and find some
support in this process, a list of suggestions on how to protect oneself and the close ones from
effects of recreational marijuana, and references. These materials were originally developed to
educate New Richmond Middle School students.
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CHAPTER 1: INTRODUCTION
Introduction
Marijuana is the most commonly used illegal drug in the United States (Williamson et al.,
2013). Marijuana use has become popular among adolescents due to the recent normalization of
the drug as it has been legalized for recreational and medicinal purposes in some states. Parents
of adolescents are more tolerant to the use of recreational marijuana than they were in past
generations (Ladegard et al., 2020). This tolerance has caused misperceptions of the actual risks
of smoking marijuana leading to increased risks of negative health effects, elevated rates of car
accidents, and greater numbers in dropping out of school (Silins et al., 2014a). In addition,
marijuana use has also been associated with a decrease in IQ (Jones et al., 2017).
Marijuana plants belong to cannabis species. There is a wide variety of cannabis species,
however, Cannabis sativa and Cannabis indica are the most frequently studied species. The
most well-studied chemicals in cannabis are cannabinoids such as tetrahydrocannabinol (THC)
and cannabidiol (CBD) that act on receptors in the human brain and mimic the response to
natural cannabinoids produced in the human body. Cannabidiol is considered a non-psychotic
compound of Cannabis (National Academies of Sciences, Engineering, and Medicine 2017) and
is purposefully not addressed in this research, unlike THC that is discussed in this research. THC
produces a psychotic effect: altered perception, cognition or behavior. THC also leads to
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relaxation and euphoria at the expense of impairments of spatial and verbal memory (MorelandCapuia, 2019).
In 2014 the state of Minnesota approved the use of medical marijuana for specific
diseases which include the following: cancer, glaucoma, HIV/AIDS, seizures, Crohn's disease,
other terminal illnesses among other conditions (Hwang et al., 2016). Minnesota has one of the
most restrictive marijuana laws in the country, and patients who want to receive medical
cannabis treatment need a certification demonstrating at least one of the above-mentioned
medical conditions (Condon, 2014). These patients are also required to submit an application
through the Department of Health. In addition, medical marijuana in Minnesota is only available
in non-smoked forms including tablets, capsules, oils or cannabis extracts (Hwang et al., 2016).
Recreational use of marijuana in Minnesota is still illegal. However, the majority of the
residents (51%) tip in favor of its legalization according to the Star Tribune/MPR News poll
(Van Berkel, 2020). Judson Bemis, the chair of Smart Approaches to Marijuana Minnesota,
believes that Marijuana is not a safe drug and its recreational use should remain illegal (Jackson,
2020). Bemis suggests, using Colorado’s experience after cannabis legalization in 2013 as an
example. The data show a spike in crime with the increased popularity of the drug among high
school students (Jackson, 2020). Having considered all the above, the goal of this project was to
gather trustworthy, research- and science-based information and evidence to draw adolescents’
attention to the subject and increase their awareness of the underreported harmful effects of
recreational marijuana use.
Chapter 1 discusses the following: most common short-term and long-term physical and
mental health effects as well as social, economic, professional, and academic impacts of
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marijuana use, and its addictive properties predominantly in adolescents, with occasional
comparison of the above mentioned effects and impacts on young adults (McLeod, 2018).

Background
The current research states that marijuana is the most commonly abused psychoactive
substance among US adolescents (Knapp et al., 2018). Recreational marijuana use in
adolescence is strongly associated with impaired academic performance and health
consequences, including permanent neuropsychiatric problems (Fergusson et al., 2002).
According to the data obtained by National Drug and Alcohol Research Center, the following
effects were seen in adolescents with heavy marijuana use, with the 14-15-year-olds being
especially vulnerable: increased depression, physical self-harm, being welfare-dependent (later
in life), use of other illicit drugs, and marijuana-use dependence (Silins et al., 2014b). In
addition, consistent marijuana use jeopardizes the adolescents’ social relationships because their
peers may choose not to be associated with marijuana users (Fergusson et al., 2002). As a result,
marijuana intoxicated adolescent users without their social support demonstrate impaired
decision-making skills. Being deprived of their peers’ social support worsens adolescent
marijuana users’ mental health, employment history and overall financial success later in life
(CDCa, 2018). Compared to their cannabis-free peers, adolescent marijuana users tend to be
locked in poverty, demonstrate insufficient education level to get better-paid jobs, and have
higher juvenile delinquency rates because of the predominantly illegal status of recreational
marijuana (Fergusson et al., 2002). Cannabis use is also associated with unsafe driving, including
both lethal and non-lethal car accidents (Brady, 2014). The driving skills in those with blood
THC levels from 2-5 ng/mL were significantly impaired (Volkow et al., 2014). Drivers who test
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positive for THC blood levels are at 3-7 times higher risk to be the reason for a car accident
compared to non-intoxicated drivers (Ramaekers et al., 2004). Long-term regular cannabis
smoking is linked to pulmonary issues such as inflammation of the large airways, airway
resistance increase, hyperinflation of the lungs, as well as chronic bronchitis (Tashkin, 2013).
The challenged pulmonary system of consistent cannabis smokers is incapable of the
proper immune response. Thus, long-term marijuana users are more susceptible to respiratory
infections, including pneumonia (Owen et al., 2014). Cannabis use also produces negative
cardiovascular effects such as elevated risks of TIA, stroke, and MI (Thomas et al., 2014).
The recent tendency of across-the-nation marijuana legalization and downplaying of its
effects is linked to higher use of cannabis in pregnant and lactating women. It should be
considered that cannabis is known to cross the placenta and also to pass into the breast milk (El
Marroun et al., 2011). For this reason, pregnant and lactating women should be strongly advised
to abstain from cannabis use (Metz & Borgelt, 2018). Maternal marijuana use exposes the
fetus/neonate to the drug’s detrimental health effects. Cannabis use in mothers is linked to the
growth restriction of the fetus, stillbirth, and spontaneous onset of labor in the preterm pregnancy
as well as the increased ICU admissions of the affected neonates (El Marroun et al., 2011).
Marijuana use in adolescence is strongly associated with impaired academic performance,
including high risk of college drop out in heavy marijuana users (Jones et al., 2017). Adolescents
who smoke marijuana regularly have a poor performance on cognitive, visual scanning and
memory tests (Medina et al., 2007). Verbal and executive reasoning also significantly
deteriorates in heavy users (Solowij et al., 2002). Decline in learning, retention, accuracy of the
material memorized, impaired short-term retrieval and significantly compromised long-term
retrieval of the information learned (on average, 70% worse than in the unaffected controls) is
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mostly associated with altered cognitive function rather than the memory decline itself (Solowij
et al., 2008).
Longitudinal research proved that regular marijuana use is linked to an Intelligence
Quotient (IQ) decline (Meier et al., 2012). In fact, adolescents who began smoking marijuana
before the age of 18 had, on average, a 6-8 point decrease in their IQ scores. This represents a
drop from the 50th to the 29th percentiles (Moreland-Capuia, 2019). Generally, the overall IQ
score declines from the original score of 99.68 to the new score of 93.93. The results are similar
in persistent users and those with cannabis dependence (Meier et al., 2012). The decrease in the
IQ has a lasting effect that does not improve once marijuana is no longer used recreationally
(Moreland-Capuia, 2019).
Evidence also indicates that marijuana use leads to addiction. Overall, approximately 9%
of the people who tried cannabis will become addicted (Lopez-Quintero et al., 2011). If an
adolescent tries cannabis for the first time and uses it intermittently the rate of addiction
increases: 1 out of 6 teenagers will become addicted. The addiction rate skyrockets and reaches
25-50% in daily teenage users (Hall & Degenhardt, 2009).
Despite the substantial research findings confirming marijuana’s toxic effects on physical
and mental health, especially in adolescents who started using it consistently before the age of
16, more and more adolescents chose to disregard obvious scientific evidence proving cannabisinduced significant health problems and believe in cannabis harmlessness (CDCb, 2018; Meier et
al., 2012; Murray et al., 2007).
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Problem Statement
Adolescents are especially vulnerable to the external social pressures (peer, media, drug
dealers, etc.) of marijuana use. The adolescents’ biologically underdeveloped prefrontal cortex is
still unable to clearly assess the “pros” and cons – like “fitting in” the social group of interest vs
short- and long-term health effects, accordingly – of recreational marijuana use (Jadhav &
Boutrel, 2019). Frequently, the decision to try or to use marijuana regularly is justified as
“normal” and is associated with the following: fun, coping (depression, anxiety, social rejection,
family and school problems, etc.), peer-pressure, an expanded perception of the world,
adolescents’ need to belong to the appealing social group (Fox et al., 2011). In recent years,
multiple and consistent attempts to legalize recreational marijuana use in Minnesota, has
influenced the susceptible adolescents to use cannabis even in neighborhoods and schools that
have been considered “safe” and low- or no risk of marijuana exposure (Van Berkel, 2020).
Downplaying the actual adverse health effects of recreational marijuana use in adolescents,
disregarding the valid scientific evidence to confirm the marijuana risks, and manipulation of the
public opinion about the innocence of the drug’s use triggered the start of this community service
project. The researchers’ intention is to objectively show short-term and long-term effects of
recreational marijuana use in adolescents.

Purpose
The purpose of this study is to provide adolescents with the proper scientific information
presented in a comprehensive way to demonstrate the evidence of the adverse health effects of
recreational marijuana use, i.e. short-term and long-term mental and physical health impact, as
well as the effects on the overall intellectual abilities. The researchers of this project are
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committed to equip adolescents with the sufficient knowledge for them to be able to make
informed decisions on whether or not to use marijuana.

Significance of the Problem
Providing adolescents who may not have accurate information on effects of recreational
marijuana use with comprehensive clearly written trustworthy educational resources on the
drug’s short- and long-term health impact is of the utmost importance. Currently, due to antismoking TV and internet advertisements, adolescents can easily associate tobacco smoking with
the development of diseases. However, there is little (if any) information available in regards to
the risks of using marijuana (Primack et al., 2009). There is a need for developing tools and
campaigns to increase public awareness on detrimental effects of marijuana use. Health care
providers should include educational materials that reveal actual effects of marijuana use on
adolescent health and discuss the popular misperception of the drug’s “innocence” to prevent
and/or reduce the frequency of marijuana use. (Roditis & Halpern-Felsher 2015).

Barriers/Limitations of the Study
The following factors may have interfered with the implementation of the study.
Incomplete data may have existed in official sources on the subject as recreational marijuana use
is still illegal in many states. Marijuana is classified as a schedule I drug (National Academies of
Sciences, Engineering, and Medicine 2017). Consequently, these factors have impacted research
studies since there is a restricted access to marijuana data. Taking this into account, it is
reasonable to estimate that the actual number of recreational marijuana adolescent users is
actually higher than the nationally reported.
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The full impact of recreational marijuana use may only be partially studied as
longitudinal research proving the most wholesome data on the users’ physical, mental health, and
social success takes a lot of time and resources. Researchers have not been able to investigate to
a broader extent the health consequences of using marijuana. This is due to the fact that many
marijuana users are also tobacco smokers. In these cases, it has been difficult to differentiate the
harmful effects caused by marijuana from the harmful effects triggered by tobacco.
Conducting the current project during the global pandemic limited the researchers
interaction with the target adolescent audience. Interaction with the adolescents was expected to
be predominantly online. This created a barrier in rapport establishment and the build-up of trust.
Originally, the researchers planned to assess the students’ baseline knowledge on the subject
prior to the presentation and to check the comprehension and retention of the new material after
the presentation.
The researchers took into account that adolescents’ perception of cannabis could have
been highly influenced by their family members, peer groups, and media. It was expected that
recreational marijuana use could vary depending on the students’ social and economic status,
age, health, family situation, ethnic background, school physical location (safe vs unsafe
neighborhoods), and curriculum. In addition, the fear associated with contracting Covid-19 and
social distancing requirements may have interfered with the usual circumstances under which the
adolescents could have been exposed to the opportunity to use marijuana recreationally.

Definition of Terms
Adolescent: transitional phase of growth and development between childhood and
adulthood. It ranges between ages 10 and 19 (Csikszentmihalyi, 2020).
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Blunt: a cigar that has been hollowed out and filled with marijuana (Blunt, n.d.a).
Cannabidiol (CBD): a crystalline, non-intoxicating cannabinoid C H O found in
21

30

2

cannabis that is sometimes used medicinally (CBD, n.d.b).
Cannabinoid: a substance that is structurally or functionally similar to cannabinoids
derived from hemp or cannabis (Cannabinoid, n.d.c).
Carcinogen: a substance or agent causing cancer (Carcinogen, n.d.d).
Electronic cigarette: a battery-operated device that is typically designed to resemble a
traditional cigarette and is used to inhale a usually nicotine-containing vapor (Electronic
cigarette, n.d.e).
Endocannabinoid: any of several chemical compounds that are naturally produced within
the body and bind to the same brain receptors as compounds such as THC derived from cannabis
(Endocannabinoid, n.d.f).
Euphoria: a feeling of great happiness and excitement, well-being or elation (Euphoria,
n.d.)
Exogenous cannabinoid (exocannabinoid): a substance that is synthetically produced to
mimic the effects of natural cannabinoids (Cannabinoid, n.d.g).
High: an excited, euphoric, or stupefied state that lasts several hours and is produced by
or as if by a drug (High, n.d.h).
Intelligence Quotient (IQ): a number used to express the apparent relative intelligence of
a person (IQ, n.d.i).
Marijuana: drug composed of leaves and flowers of plants belonging to the family
Cannabaceae. The term “marijuana” is sometimes used interchangeably with cannabis; however,
the latter refers specifically to the plant genus. Marijuana is known by a variety of other names,
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including pot, tea, grass, and weed. Marijuana is dried and crushed and put into pipes or formed
into cigarettes for smoking. It can also be added to foods and beverages (Marijuana, 2020). In
this paper, “marijuana” refers to the psychoactive part of the drug and is used interchangeably
with “cannabis”.
Myelination: the process of acquiring a myelin sheath (Myelination, n.d.j).
Myelin sheath: the insulating covering that surrounds an axon with multiple spiral layers
of myelin that increases the speed at which a nerve impulse can travel along an axon (Myelin
sheath, n.d.k).
Psychoactive: affecting the mind or behavior (Psychoactive, n.d.)
Recreational drug: a drug used without medical justification for its psychoactive effects
often in the belief that occasional use of such a substance is not habit-forming or addictive
(Recreational drug, n.d.l).
Schedule I substances: substances or chemicals defined as drugs with no currently
accepted medical use and a high potential for abuse (DEA, 2020).
Tetrahydrocannabinol (THC): either of two physiologically active isomers C H O from
21

30

2

cannabis plant resin especially one that is the chief intoxicant in marijuana (THC, n.d.m).
Tobacco: the leaves of cultivated tobacco prepared for use in smoking or chewing or as
snuff (Tobacco, n.d.n).
Young adult: an 18-30-year old individual (McLeod, 2018).
Vape: to inhale vapor through the mouth from a usually battery-operated electronic device
(such as an electronic cigarette) that heats up and vaporizes a liquid or solid (Vape, n.d.).
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Conclusion
The short- and long-term health effects of recreational marijuana use are downplayed by
those interested in the drug’s legalization in Minnesota. Consistent cannabis use is linked to
compromised cardiopulmonary, immune and mental health. Recreational marijuana is addictive
and is linked to the use of other illicit and addictive substances. The goal of this project was to
equip vulnerable adolescents with solid applicable scientific information and evidence of the
adverse health effects associated with cannabis use. Adolescents armed with this knowledge are
expected to be not susceptible or less susceptible to trying/using marijuana recreationally.
Chapter 2 provides more research-based information on what marijuana is, adolescent
perception of marijuana, marijuana use impact on adolescent physical and mental health as well
as adolescent marijuana users’ overall life success. Human endocannabinoid system and
cannabis use disorder are also outlined in chapter 2.

CHAPTER 2: Literature Review
Introduction
Recreational marijuana use is an accelerating problem that creates short-term and longterm effects on adolescent neurocognitive development, physical health, social and economic
standing. This literature review discusses the following: marijuana’s chemical composition,
routes of marijuana administration, marijuana’s addictive properties that affect human
endocannabinoid system, legal status of marijuana across the USA, adolescent perception of
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recreational marijuana use, short-term and long-term effects of recreational marijuana use in
adolescents, as well as cannabis use disorder and its management options.

What is Marijuana?
Recreational drugs, including marijuana, are substances that are taken for enjoyment
purposes. According to the National Institute on Drug Abuse, recreational marijuana is the most
commonly used illegal drug worldwide with adolescents and young adults as the highest users
(Williamson et al., 2013). Marijuana appears appealing to adolescents because of its relatively
easy accessibility and low cost compared to the other drugs (National Academies of Sciences,
Engineering, and Medicine 2017).
The term marijuana has been used to describe the stems, leaves, dried flowers, or seeds
of the cannabis plant. Cannabis belongs to the family Cannabaceae. There is a variety of species
however, Cannabis sativa and Cannabis indica are researched the most. Cannabinoids are
compounds found in cannabis. They are contained in resin on the surface of the flowers and
leaves of cannabis (Marijuana, 2020). There are more than one hundred types of cannabinoids,
although tetrahydrocannabinol (THC) and cannabidiol (CBD) are the most studied.
Tetrahydrocannabinol has received notable attention due to its psychotic effects. In contrast,
cannabidiol has been associated with less psychotic symptoms. Tetrahydrocannabinol and
cannabidiol are known as exogenous cannabinoids (National Academies of Sciences,
Engineering, and Medicine 2017).
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Human Brain and Endocannabinoid System
Humans have an endocannabinoid system that responds to external or internal stimuli via
a release of endocannabinoids which function as neurotransmitters, chemical psychoactive
substances naturally produced by the human body. The discussion of endocannabinoids produced
via internal stimuli is beyond the goals of this project. The researchers of this project focus
exclusively on the endocannabinoids produced via external stimuli of marijuana administration
(Moreland-Capuia, 2019). Endocannabinoids bind to cannabinoid receptors (CB1 and CB2)
found in the brain and other parts of the body such as the gastrointestinal tract, adipocytes, liver,
and skeletal muscle (National Academies of Sciences, Engineering, and Medicine 2017).
Endocannabinoids contribute to the development of the brain. In addition, they also play a role in
the reproductive system and stress response (Moreland-Capuia, 2019).
Tetrahydrocannabinol mimics endogenous cannabinoids binding specifically to CB1
receptors. However, external stimuli cannabinoids (exocannabinoids) affect the brain differently
compared to the way endogenous cannabinoids do. The difference being that exogenous
cannabinoids stimulate neurons in the reward pathway leading to the release of dopamine,
consequently, producing feelings of euphoria and relaxation, frequently referred to as high. Due
to its psychotic characteristics, THC affects perception, cognition, behavior, spatial and verbal
memory (Moreland-Capuia, 2019).
The route of administration of the drug can affect the intensity and duration of the
psychotic symptoms (National Academies of Sciences, Engineering, and Medicine 2017). When
smoked, THC rapidly disperses into the brain binding to the cannabinoid receptors blocking the
natural function of endogenous cannabinoids (National Academies of Sciences, Engineering, and
Medicine 2017). Vaping marijuana (Vape, n.d.) acts in the brain in the same manner and

20

produces similar effects to those of combusted marijuana (Russell et al., 2018). Dabbing implies
inhaling a concentrated dose of marijuana oil or wax giving a faster, stronger and more
intoxicating effect than smoking or vaping (National Academies of Sciences, Engineering, and
Medicine 2017). In contrast, marijuana edibles have a delayed onset of psychoactive effects
taking from 30 minutes to 2 hours which limits the user’s ability to control the dose and effects,
and could also result in over-intoxication (National Academies of Sciences, Engineering, and
Medicine 2017; Russell et al., 2018).

Recreational Marijuana Legalization – Adolescents’
Perception
Marijuana can be used medically and recreationally. Medical marijuana is legal in 28 US
states, District of Columbia, Hawaii and Puerto Rico (Cooper & Craft, 2017). The properties of
medical cannabis use are beyond the scope of this research which will solely focus on
recreational cannabis use in adolescents. Recreational use of marijuana is legal for individuals
who reached at least 21 years of age in 10 US states (Washington, Oregon, Nevada, California,
Colorado, Alaska, Illinois, Michigan, Vermont, and Maine) (Weedmaps, 2020). Due to its
recreational legalization in some states, the use of marijuana has acquired better social
acceptance. In fact, states that have legalized the use of medical marijuana, had an increase in
recreational use and abuse (Jones et al., 2017).
The use of cannabis has particularly increased among the young population (Ladegard et
al., 2020). Adolescents no longer perceive marijuana as a detrimental threat (Moreland-Capuia,
2019). It is often thought that marijuana is benign and natural because it grows from the earth,
and because humans have receptors for it (Moreland-Capuia, 2019). Compared to older
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generations, parents have become three times more tolerant to the use of recreational marijuana
after it was legalized (Ladegard et al., 2020).
According to the surgeon general of the United States of America, the use of marijuana
has become normalized and accepted. People do not think it is dangerous when, in fact, it is more
dangerous than ever. Marijuana is more potent and can be found in many forms and higher
concentrations (Surgeon General, 2019). As confirmed by Ladegard et al. (2020), marijuana is
considered more dangerous because it is frequently combined with other substances such as
alcohol and other psychoactive drugs.
In order to comprehend adolescents’ decision to use marijuana, it is imperative to
understand their perception of the risks and benefits of using this drug. According to the study
done by Morell and colleagues (2010), intrapersonal relationships impact adolescents’ opinions.
Adolescents frequently perceive marijuana use as less harmful if their friends are marijuana
smokers (Morell et al., 2010). In general, adolescents often receive information regarding drugs
from family, friends, movies, television, internet and social media. Indeed, television has been
mainly used to obtain information about tobacco (Roditis & Halpern-Felsher, 2015) while other
sources were most commonly used to gather data on marijuana use (Primack et al., 2009).
The following research study discusses how the media has shaped adolescent perception
of marijuana and tobacco use (Roditis & Halpern-Felsher, 2015). A cohort of twenty-four
adolescents was recruited for the study with the average age of participants being 17.5 years. The
following ethnicities comprised the adolescent group under study: Caucasian, African American,
Asian, American Indian, and Hispanic. Out of all cohort recruits, seven had smoked a cigarette,
twelve had smoked marijuana, eight had smoked a blunt, four had used an electronic cigarette,
and two had mixed tobacco and cannabis using an electronic cigarette (Roditis & Halpern-
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Felsher, 2015). Adolescents were questioned where, what and from whom they had learned
about the risks and benefits of using tobacco and marijuana. Some of their answers included
having a belief that marijuana is not as detrimental and addictive as tobacco. Many of them
believed that marijuana does not have long-term health effects. In fact, some had learned through
members of their family that marijuana could be used as a method for relaxation to relieve pain
or stress. (Roditis & Halpern-Felsher, 2015). Other members of the group stated that smoking
tobacco is useless because it does not evoke the high effect as marijuana does (Roditis &
Halpern-Felsher, 2015).
Several adolescents in the study by Roditis & Halpern-Felsher (2015) mentioned seeing
repetitive TV commercials about the dangers and consequences of smoking tobacco. These
adolescents found an immediate association between smoking tobacco and health effects such as
tooth decay, halitosis and cancer. In fact, some adolescents had witnessed members of their
families getting sick due to tobacco smoking. Other adolescents recognized marijuana as an
illegal drug and associated its use with getting into trouble. However, the adolescents could not
recall seeing TV commercials about negative health effects of marijuana use (Roditis & HalpernFelsher, 2015).
Results of the study by Roditis & Halpern-Felsher (2015) demonstrate that there are, in
fact, misperceptions in regards to marijuana use and the detrimental health effects associated
with marijuana use. The adolescents from this study did not seem to have any misconceptions
about tobacco use (alone or in combination with marijuana) and that tobacco use is linked to
cancer. The conclusions about the nature of marijuana itself and health risks marijuana use
imposes (including cancer) were uncertain (Roditis & Halpern-Felsher, 2015).
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Roditis and Halpern-Felsher (2015) insist that there is a need for increasing campaigns
and advertising about the negative health effects of marijuana to prevent or reduce its use.
Additionally, they believe that health care providers and public health workers should give
adequate information about the medical effects and risks of using marijuana to educate patients
and avoid misperceptions.
Despite substantial research confirming marijuana’s toxic properties and effects on the
overall physical and mental health – especially in those individuals who started before the age of
16 and used it for a prolonged time – more adolescents chose to disregard obvious scientific
evidence suggestive of significant health problems and believe in cannabis harmlessness (CDCb,
2018; Meier et al., 2012; Murray et al., 2007).

Adolescent Recreational Marijuana Use in the USA – Overview
Marijuana is the most commonly used psychoactive agent among United States
adolescents. (Knapp et al., 2018). According to the National Survey on Drug Use and Health,
22.2 million individuals aged 12 and older (i.e. 12% of population) identified as current
marijuana users (National Survey, 2014). Fourteen percent of 8th graders used marijuana in their
lifetime while one out of sixteen 12th graders uses marijuana daily (Jacobus et al., 2009;
NSDUH report, 2019). Overall, this means that about 1.8 million adolescents between the ages
12 and 17 used this drug in the past month. This number has been relatively stable since 2003.
The stability of this number is likely to be correlated with the increase in cannabis use in the
subsequent age group – 18-25 years old – in which roughly one in five confirmed marijuana use
in the past month (19.6%) (National Survey, 2014).
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Brain development starts before birth and it is not completed until approximately 26
years of age (Moreland-Capuia, 2019). The brain of an adolescent is still developing, and
complete myelination has not been finalized (Moreland-Capuia, 2019). Heavy cannabis use in
adolescents evokes brain changes that affect brain development and the user’s behavior
(Moreland-Capuia, 2019) with the marijuana use associated brain development damage being
more severe and apparent in younger heavy users (Solowij et al., 2002). Some research suggests
that cannabis-induced brain damage may linger for multiple years after cessation (Bolla et al.,
2002). In general, consistent cannabis users have demonstrated poorer performance on
neuropsychological, as well as attention and memory tests (Pope & Yurgelun-Todd, 1996).
Highly sensitive diagnostic equipment like functional MRI and PET have detected marijuana
induced brain metabolism alteration, starting with short-term users (Bolla et al., 2002).
Currently, more research is required to interpret whether these early changes in the subtle
impairment of the brain function are indicative of any further clinically significant damage
(Solowij et al., 2002).
Altered brain development because of marijuana use in adolescence is strongly associated
with short- and long-term health consequences, including various lifelong neuropsychiatric
problems (Knapp et al., 2018). Depressive and self-harm behaviors as well as suicidal ideation
and attempts are more common in regular (at least once weekly) to heavy marijuana adolescent
users (Fergusson et al., 2002), especially those aged 14 and 15 years-olds compared to the nonusers of the same age group (Silins et al., 2014b). Suicidal behaviors were higher in younger
users (14-15 years old) compared to late teens. Depression rates in 14-15 year old adolescent
cannabis users were not affected by the depression rates of the adolescent users younger than 14
or older than 15 years-old.
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Typically, social relationships of adolescent cannabis users also become jeopardized
because non-users choose not to continue social interactions with the users (Fergusson et al.,
2002). Having lost their social support, young users exhibit poor life adjustment behaviors and
worse executive decision making skills (Silins et al., 2014b). This further distances adolescents
from the healthy drug free communities and locks in the perpetual circle of marijuana use as a
“go-to” social relief.
Adolescents’ mental health compromised by marijuana use affects their economic
decision making skills that later negatively affect the users’ employment history, and overall
monetary success (CDCa, 2018). Young users from financially unstable communities are more
likely to live in poverty throughout their lives (Silins et al., 2014b). Consequently, these young
users significantly depend on welfare later in life. They have a higher school dropout percentage
compared to their marijuana-free peers with GED diplomas. Completed general education
provides a wider range of employment opportunities (Silins et al., 2014b). Thus, poverty,
insufficient education level, and predominantly illegal status of recreational marijuana correlates
with higher juvenile delinquency rates in consistent users vs non-users (Fergusson et al., 2002).
Adolescent female heavy users are particularly vulnerable for unwanted pregnancies as
well as medical emergencies like Cannabinoid Hyperemesis Syndrome resulting in intense
nausea, increased vomiting with subsequent dehydration (Galli et al., 2012).
According to the research conducted by National Institute of Health, consistent exposure to
THC in adolescent boys resulted in increased risks of developing gynecomastia (Thompson &
Carter, 1993). In marijuana, THC is known to antagonize androgen receptors (Goldman, 2010).
THC is associated with lowering testosterone production, decreasing male libido, testicular size
and sperm count, creating sperm abnormalities and developing erectile dysfunction.
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Consequently, about 60% of adolescent marijuna users will have their puberty delayed (Marijuna
and Gynecomastia, 2017). The exposure to THC also stimulates production of estrogen,
responsible for breast tissue enlargement (Gynecomastia and Marijuna, 2019). As a result, THCinduced estrogenic-androgenic imbalance leads to male breast augmentation (Bembo & Carlson,
2004; Goldman, 2010).

Cannabis Use Disorder
Research shows that cannabis-associated impairment lasts much longer than acute
intoxication and depends on the following: user’s age at the onset of use, frequency and amounts
used, as well as duration of use (Solowij & Battisti, 2008). Individuals who started using
marijuana in their teens are more likely to become addicted to it compared to their older
counterparts (Silins et al., 2014a). To assess the severity of recreational marijuana use The
Marijuana Adolescent Problem Inventory (MAPI) was developed. It is an adaptation of Rutgers
Alcohol Problem Index (Johnston & White, 1989). MAPI – a scale including 23 items – is a
reliable prognostic tool to estimate the percentage of users who will become cannabis dependent
abusers (Knapp et al., 2018). Initial MAPI score is also useful in determining the probability of
developing double or triple substance abuse problems, i.e. abusing alcohol and / or any other
illicit drug (Stanger et al., 2017).
There is evidence that marijuana serves as a gateway substance to other addictive agents
like alcohol, nicotine and other psychoactive drugs (CDCb, 2018). Research confirms the
association between cannabis use once weekly and much higher risks of starting another illicit
drug, subsequently (Gundy, 2010). This association is especially pronounced in 14-15 year old
heavy users compared to the older users (20-21 year-olds) (Fergusson et al., 2002). Persistent
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recreational cannabis use results in Marijuana or Cannabis Use Disorder (CUD) which is linked
to abusing other psychoactive substances. Overall, approximately 9% of marijuana users develop
CUD. This number skyrockets in daily marijuana smokers and reaches 25-50% (Volkow et al.,
2014). Regular marijuana use and early onset of marijuana use puts an individual at risk to
acquire CUD (Hasin, 2016). Approximately, 16.7% of adolescent users will be diagnosed with
CUD (Volkow et al., 2014). Adolescent users are 2-4 times more likely to develop CUD within
the 2 year-period since initiation (Chen et al., 2009). Hypothetically, adolescent users are more
susceptible to addiction because of the active development of the brain in general and
endocannabinoid system in particular (DynaMed, 2018). In 2014 alone, over 4 million
Americans 12 and older (1.6 %) were diagnosed with CUD. In 12-17-year-old adolescents this
percent roughly doubles and accounts for roughly 667,000 individuals (National Survey, 2014, p.
25). The most common characteristics of CUD are outlined below:
●

Drug tolerance / gradual increase in the amount of the substance used;

●

Strong cannabis cravings;

●

Persistent marijuana use in spite of repeated social / interpersonal issues associated
with this drug;

●

Distinctive withdrawal syndrome, or actions taken to prevent / alleviate the
withdrawal symptoms (Copeland & Pokorski, 2016).

The evidence suggests that CUD is sex-dependent and affects adolescent males more than
females. However, more research is required to determine whether biological or social factors
make young men more vulnerable to increased marijuana use and abuse (Copper & Craft, 2018).
Young women are more sensitive to a lower dose (5mg) of THC, the addictive substance in
cannabis, compared to young men (Fogel et al., 2017). Females also ranked higher than males in
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this substance abuse liability, i.e. enjoying the illicit substance effects, experiencing cravings to
recreate the prior marijuana use experience (Copper & Craft, 2018). Males reported liking higher
doses of THC (15 mg) for attaining effects described in women (Fogel et al., 2017). The
difference between sex-specific systemic cannabinoid effects needs further investigation for
definitive explanation. At the current stage of research, this difference is ascribed to the
following: genes on X and Y sex-chromosomes that are responsible for expression of
cannabinoid receptors; sex-specific early development; activation of age-pertaining gonadal
hormones of the human endocannabinoid system (Becker et al., 2005).
Considering the scope of CUD effects, proper management of it is a high priority.
Currently, the best practice is to treat both CUD and comorbid agent abuse, as well as associated
mental health disorders (Johnston et al., 2014). Despite the limited efficacy, psychotherapeutic
approach is the best currently available clinical tool that helps reduce recreational cannabis use
(Copeland & Pokorski, 2016). Psychotherapeutic approach usually consists of the following
therapies: cognitive behavioral therapy (CBT), motivational enhancement therapy, and
contingency management (Gates et al., 2016). Research has shown that family-associated
interventions and influences are likely to be the most effective in younger marijuana users
(Winstock et al., 2010).
Pharmacological therapy is optional and secondary to the discussed above
psychotherapeutic approach. Currently, there is no medical consensus on the most effective CUD
medication (Pertwee, 2008). Most users cope with their withdrawal symptoms without
medication intervention (Copeland & Pokorski, 2016). Therefore, any medication used for CUD
is likely to be effective in managing significant marijuana use withdrawal. The following
pharmacological agents (cannabinoid-based) have shown the most efficacy in coping with CUD
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withdrawal symptoms: dronabinol, nabiximols, or oral THC in combination with lofedexine. The
medications, gabapentin, lithium, and N-acetylcysteine have shown only limited success in
cannabis use withdrawal. (Copeland & Pokorski, 2016).
Symptoms of marijuana withdrawal include the following: irritability, dyssomnia,
dysphoria, various food cravings or disturbed appetite as well as anxiety. Cannabis withdrawal
syndrome makes the drug cessation challenging. Over 50 % of the individuals (51-95%) seeking
CUD treatment report withdrawal symptoms occurring within 12 months since their last dose
(Budney et al., 2004). Over 80% of marijuana users experience withdrawal symptoms within one
day of cessation (Budney et al., 2004). Patient education as well as slow marijuana cessation
prevent abrupt withdrawal symptoms. Slow cessation of cannabis use has shown to prevent
relapses and improve long-term abstinence (Winstock et al., 2010).

Conclusion
As the above mentioned research suggests, marijuana is not a harmless plant. Marijuana
is an addictive substance that frequently introduces adolescents to alcohol and other psychoactive
drugs. It imposes immediate and chronic health and well-being risks like increased rates of motor
vehicle accidents when driving while intoxicated, physical and mental health decline, and overall
academic, social and economic performances, accordingly. Adolescents are especially vulnerable
to marijuana effects, including short-term and long-term effects of impaired brain development,
IQ and memory decline, skyrocketing of depression, suicide and anxiety symptoms, worsening
of physical health with cardiovascular, pulmonary and immune systems taking the most toll.
The harmful effects of marijuana linger for years after the cessation and are frequently
not completely resolved. Cannabis use disorder is a serious understudied condition that requires
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more research and treatment options for the former users to cope with significant withdrawal
symptoms and cannabis-use-associated conditions. Chapter 3 discusses the methodology, design,
and rationale of this community project, as well as the features of the target population. Project
tools, potential design limitations and barriers, are outlined in chapter 3 as well.

CHAPTER 3: Methodology
Introduction
Adolescents are particularly vulnerable to the external social pressures (like peer, media,
drug dealers, etc.) of marijuana use. The adolescents’ biologically underdeveloped prefrontal
cortex is still unable to clearly assess the “pros” (for example, “fitting in” the social group of
interest) and cons (short- and long-term health effects) of recreational marijuana use (Jadhav &
Boutrel, 2019). Frequently, the decision to try or to use marijuana regularly is justified as
“normal” and is associated with the following: fun, coping (depression, anxiety, social rejection,
family and/or school problems, etc.), peer-pressure, adolescents’ need of belonging to an
appealing social group, and intention to experience the world differently (Fox et al., 2011).
In recent years, multiple and consistent attempts to legalize recreational marijuana in
Minnesota have influenced susceptible adolescents to use cannabis in neighborhoods and schools
that earlier have not been associated with marijuana exposure (Van Berkel, 2020). Not
mentioning verified health effects of recreational marijuana use in adolescents, disregarding
scientific evidence of marijuana use, and rising social acceptance of recreational marijuana use
triggered the start of this research project.
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Chapter 3 discusses the adolescent population of the New Richmond Middle school and
reasons why these adolescents would benefit from learning about recreational marijuana use
effects. This chapter also discusses the project plan, implementation strategy, tools, and any
potential barriers to this project.

Rationale for Project
The fact that the adolescent brain is not fully developed physiologically puts adolescents
at an increased risk of making less reasonable choices, posing a potential of recreational
marijuana use and abuse (Jadhav & Boutrel, 2019). As there is an insufficient amount of
adolescent-specific scientifically valid information available in regards to recreational marijuana
use there is a need for developing educational tools to fill in this gap. For the reasons discussed
above, adolescent students of New Richmond Middle School are susceptible to recreational
marijuana use temptation as well. To help adolescents make informed decisions it is important to
educate adolescents on recreational marijuana use consequences.
The researchers intended to provide comprehensive science-based evidence to reveal the
actual impact of marijuana use on adolescent health to prevent and/or reduce the frequency of
marijuana use. The expectation of this community project was that adolescents properly educated
on the consequences of recreational marijuana use would be less likely to engage in recreational
marijuana use when exposed to a chance to do so.

Population
The organization the researchers worked with was New Richmond Middle School. It is a
highly rated public school located in New Richmond, Wisconsin. According to niche.com, 835
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students (grades 6-8) attend this institution (New Richmond Middle School b, 2021). The
predominant ethnic group of New Richmond Middle School students is White (88.6%), followed
by Hispanic (5.6%), multiracial (3.7%), African American (1%), Asian (0.7%), and Native
American (0.2%), Pacific Islander (0.1%) (New Richmond Middle School a, 2021).
The New Richmond Middle School population was selected for this community project
as the target audience because of the earlier established connections between Bethel University
and this School. Ms. Christiansen, the health teacher at New Richmond Middle school, was
provided with the resources including a powerpoint presentation and a brochure with data on
marijuana use effects to implement into the School health studies curriculum. The educational
materials created in this community project became available to other teachers in New Richmond
Middle School and any other schools interested.
This community service project and educational materials were intended to be presented
to middle school students only. Elementary and high school students were excluded from this
project. According to the studies the researchers have analyzed, marijuana has toxic properties
that specifically affect physical and mental health of users younger than 16 years of age (CDCa,
2018). The researchers believe in the importance of early distribution of educational information
to younger adolescents to inform them of the consequences of recreational marijuana effects.

Project Plan and Implementation
To provide pertinent educational information and to set the adolescents for social and
academic success the researchers intended to create materials targeting New Richmond Middle
School specific needs. The researchers took the following steps to educate the adolescent
population of choice, and, hopefully, elicit change through successful implementation and
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reception of the tutorial developed. The researchers reached out to New Richmond Middle
School Health Teacher, Ms Christiansen, shared information about the project, and possible
ways to carry it out. The researchers were open to Ms. Christiansen’s (and other New Richmond
Middle School professionals) recommendations on particular subjects to cover to educate
adolescents on marijuana use effects.
To educate the population of interest the following methods are chosen by the
researchers: a Zoom/Google Meet conference call with the Health Teacher and adolescent
audience present. Before delivering the educational materials, the researchers intended to survey
the adolescents on what they already knew about the effects of marijuana use. After that, the plan
was to deliver educational PPT providing basic US statistics on short- and long-term effects of
recreational marijuana use on adolescents’ health, social life, and academic success. In addition,
the researchers also intended discussion after the presentation to ensure proper comprehension of
the researchers’ materials.Unfortunately, the above mentioned was not possible due to Covid-19
restrictions.
For student review and reference purposes, the researchers intended to present and
distribute an educational brochure (the summary of the PPT) developed specifically for this
population, resources to help quit recreational marijuana use, and suggestions on how to protect
oneself and the loved ones from marijuana effects. To learn about the reception of the
educational materials the researchers planned to ask Ms. Christiansen for feedback on the PPT
and the brochure. Specifically, what went well in the tutorial presentation, what needed
improvement, whether the information shared was useful and interesting, etc. This feedback
could have been incorporated in the materials. The improved educational materials were
intended to be available for all the interested parties.
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The following ethical implications were addressed in this project. The researchers
intended to deliver the educational information in a relevant, fact-based, non-judgmental manner
as using marijuana is a sensitive subject that may trigger overwhelming unprocessed raw
memories and emotions. Even though the researchers never intended to elicit shame, blame or
stigma associated with recreational marijuana use, the researchers were aware of a possibility to
unintentionally create conflict between users and non-users in different scenarios: parentadolescent, adolescent-adolescent, adolescent – relative/friend/community member, etc. The
recreational marijuana use might have raised legal concerns and dilemmas like disclosing known
users/dealers, marijuana routes of entry, etc. The main ethical consideration in educating on the
effects of marijuana use was not to accidentally achieve the “reverse goal”, i.e. making the
adolescents curious to try using marijuana recreationally.

Project Tools
A PowerPoint presentation (PPT) was planned. The information shared in the PPT was
age-appropriate, delivered in a colloquial language, easily understandable, mentally and
emotionally “digestible”. It contained the general information on what marijuana is, which
effects (short- and long-term) it produces on adolescents’ health, social, academic, professional
standing and overall life success. In addition, a brochure was provided to the target audience. It
discussed the information mentioned above plus facts on adolescent marijuana use, some eyeopening statistics on the consequences including appearance change, unwanted pregnancy, car
accident rates, developing an addiction, etc. The brochure also offered a list of resources to help
minimize / quit using marijuana recreationally.
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Potential barriers to the project plan
The researchers were aware that the current COVID-19 pandemic could have affected the
implementation of this project in multiple ways. The adolescents’ usual life conditions, including
but not limited to their parents’ financial and mental health (anxiety and depression) status might
have been changed, making the adolescents and their families more susceptible to pitfalls usually
associated with lower income (substance abuse, domestic violence, loneliness, risk-taking
behaviors, etc.). The adjustment to the new normal limited communication with the target
population due to social distancing requirements imposed. Interaction with the adolescents for
surveying and educational purposes was expected to be online. It was expected that this might
interfere with the rapport and trust establishment, and might also affect the attention span of the
target population.
The researchers recognized that not all students would have the same interest in the topic.
Some of them might not want to be involved due to the sensitivity of the subject which might
have triggered unwanted traumatic memories. The researchers were also aware of the fact that
students might have had different social, economic, and ethnic backgrounds that might have
determined their experience with recreational marijuana use. The goal was to make this material
factual and interactive to keep students engaged, even those who were easily distracted or not
interested.
In addition, the educational information had to be approved by the health teacher and the
school. Teachers might have decided to share (or not) these educational materials with future
students. The researchers also realized that collaborating with the school teacher on this
educational session was an add-on to the teacher’s already busy schedule. Considering all the
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above, the researchers kept their minds open, remained cooperative and flexible in collaborating
with the School on this educational project.

Conclusion
As all adolescents are vulnerable to addiction-forming substances and practices, the
adolescent population of New Richmond Middle School was expected to benefit substantially
from educational sessions on recreational marijuana use effects. The resources created for this
community project were intended to fill in the gaps in insufficient amounts of adolescent-specific
educational materials. Chapter 4 outlines the results of this community project, and also
discusses the changes to the materials and their delivery that occurred in the process of
implementing this project. All the pertinent materials are attached.

CHAPTER 4: Discussion / Conclusion
Introduction
Physiological immaturity and vulnerability of the adolescent brain to social pressures
(peer approval, fitting in, etc.), recent persistent attempts to legalize recreational marijuana in
Minnesota and downplaying effects of recreational marijuana use in the media triggered the start
of this project. This educational project was necessary to equip adolescents with scientifically
accurate comprehensive information for them to make informed decisions when faced with a
chance to try/use marijuana recreationally. The goal of this project was to make marijuana use

37

less/not desirable at all for adolescents based on the health and socioeconomic effects marijuana
use is associated with.

Summary of Results
After thorough scientific research, pertinent data on effects of recreational marijuana use
in adolescents were summarized and presented in the educational PowerPoint, brochure and
flyers. The contents of these educational materials were discussed with the health teacher of New
Richmond Middle School and the teacher’s feedback was incorporated into the final version of
these materials.
All educational materials were designed to target adolescent areas of interest and
concern. The educational PowerPoint titled Effects of Recreational Marijuana Use in
Adolescents covers the following topics which are expanded further:
● What marijuana is, why and how it is abused (what cannabinoids are; CBD vs THC;
marijuana smoking, vaping, inhaling, edibles);
● Marijuana’s addictive nature (human endocannabinoid system, dopamine response
circuit);
● Legal status of marijuana in the USA (medical vs recreational marijuana use);
● Adolescent perception of recreational marijuana (“innocent natural” substance vs
gateway drug);
● Overview of Adolescent Recreational Marijuana Use in the USA;
● Effects of recreational marijuana use (on mental and physical health (respiratory,
● cardiovascular, immune, endocrine, genitourinary); socioeconomic success, legal
standing, and overall life satisfaction);

38

● Cannabis use disorder and its management (identification, long-term effects, treatment
and recovery);
● Suggestions on what to do to protect yourself from marijuana;
● Useful resources (on how to quit, get support for users and those affected by the users).
As described above, each subject is expanded further, providing useful data to deepen
adolescents’ understanding of what recreational marijuana use is associated with, and what most
likely consequences the users have to face.
To make sure that this material is properly comprehended, Knowledge Checks (several
questions to ensure proper understanding of the material presented) are incorporated into the
body of the PowerPoint. To make this presentation more interactive, Discussion Questions are
offered throughout the presentation. The presentation is enriched with Interesting Facts rubric
that shares pertinent statistical information about adolescent marijuana users (e.g. gynecomastia,
high school graduation rates, academic success, motor vehicle accidents frequency, unplanned
pregnancy rates, etc.). The educational brochure expands on the most above mentioned topics. It
is accompanied by flyers which provide more in depth information on the following: terms used
in the presentation, suggestions on how to protect oneself and the loved ones from marijuana
effects, a list of useful resources on how to get support for the user and the individuals
affected by the user, how to quit, and a list of references used to make the presentation and the
flyers. The purpose of the brochure and flyers is to reinforce the information and message
presented in the PowerPoint.
The data discussed in Chapter 2 were used to create the educational materials described
above. To ensure proper perception and understanding of the presentation only the most relevant
facts from Chapter 2 were selected for these educational materials. The researchers intended to
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discuss information that would be beneficial and engaging for the target audience, including but
not limited to the following: what marijuana is, its addictive nature and ways to abuse it, effects
of marijuana use on the brain and mind (development, anatomic structure, cognitive function and
IQ, memory, perception, new material retention, etc.), body (gynecomastia), physical,
reproductive (unplanned pregnancies, maternal and fetal health and development) and mental
health (anxiety, depression, self-injurious behaviors, suicidal ideation and attempts), academic
and job performance (high school graduation rates, employment history, accordingly), legal
standing, financial success (earnings and welfare reliance) and overall satisfaction with the
quality of life. The text of the materials is written at the seventh-eighth reading level to ensure
proper comprehension of the already complicated subject matter.
Before submitting these materials to the health teacher for the feedback, these materials
were tried on the experimental adolescent audience. Both the adolescent audience’s and the
health teacher’s feedback were incorporated in production of the final versions of these
materials, all copies and unlimited copyrights of which were granted to the health teacher.

Limitations
Despite the best thought and effort put in this project and the materials associated with it,
the researchers are aware of this project’s limitations. Below, these limitations are discussed. It is
expected that new literature on effects of recreational marijuana use on adolescents (not included
in this project) emerged after the researchers completed the literature review presented in this
thesis. The data presented in the studies analyzed for this project may be incomplete and of
questionable accuracy because of the illegal nature of recreational marijuana use in many US
states that could have compelled some research subjects not to disclose their marijuana use to
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avoid legal consequences. The researchers were aware of the lack of research on long-term
(decades) effects of recreational marijuana use when the use was started in adolescence. The
researchers also realized that marijuana is frequently used in conjunction with other addictive
substances. As a result, it is challenging to separate adverse health effects associated with
marijuana use alone from the effects associated with the use of marijuna + another psychoactive
substance (-s). And last but not least, online school because of the global Covid-19 pandemic
challenged students’ attention span and new material retention. Thus, to ensure proper online
classroom management, the health teacher preferred to deliver the PPT herself and tailor it to the
needs of the specific class.
Originally, the researchers planned to deliver the PowerPoint, printed brochures and
flyers in person or online (via Zoom or Google Hangouts) to establish rapport with adolescents
and present the material in an interactive manner, including some perks (like discounts to sports
and crafts stores) for active participants. However, the researchers chose to follow the health
teacher’s advice and let her present the PowerPoint. The health teacher also declined the
researcher’s offer to provide printed copies of the brochure and flyers, explaining that electronic
copies of the materials would be sufficient as she could print as many copies as needed without
wasting any resources.
Despite the limitations of this project and the delivery of the materials differently from
originally planned, this project is still a valid contribution to the promotion of adolescent health
and overall life success via educating adolescents on adverse effects and consequences
associated with recreational marijuana use. The knowledge adolescents gained from the materials
provided is expected to help them make informed decisions and, hopefully, abstain from
marijuana use. As a result, adolescents are more likely to be healthier, graduate from high school
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with a competitive GED, attend college and find decent employment, stay away from legal
trouble and provide for themselves and their families without relying on welfare. Consequently,
the community will be healthier and safer, with lower rates of juvenile delinquency, motor
vehicle accidents, abortion, increased financial self-sufficiency and improved quality of life.

Further Research
This educational project on consequences of recreational marijuana use was specifically
designed for adolescent audiences as the most vulnerable population to the effects of recreational
marijuana. To ensure proper reception of the researchers’ message these materials could be
presented in the way the researchers planned originally. An alternative to this would be to record
a video of the researchers presenting the PowerPoint. To engage the audience even more,
Cahoots may be added to perform Knowledge Checks.
To expand this project, the following may be attempted. These educational materials may
be shared with all other interested parties (besides New Richmond Middle School). These
educational materials may also serve as a template for development of other educational
resources for adolescent audiences. The information from this project can be presented at
different reading levels: for older children and young adults, for instance, who are second most
vulnerable to the effects of recreational marijuana use after adolescents.
To further develop this project, healthy, engaging, community-building alternatives
(sports, arts, crafts, games, joining activity clubs, etc.) may be suggested to adolescents instead
of bonding via using marijuana jointly. In addition, an online life simulation game for different
age groups (older children, adolescents, young adults) may be developed. This game would show
the most likely consequences of recreational marijuana use to help the target audiences visualize
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the impact of current choices on their future. The access to this simulation game would be shared
with all the interested parties.

Conclusion
In conclusion, as the adolescent brain is biologically immature and vulnerable to
psychoactive marijuana, it is important to educate adolescents on short- and long-term effects of
recreational marijuana use. Recreational marijuana imposes threats to the user’s mental and
physical health, including but not limited to increased incidences of depression, self-harm,
suicidal ideation and attempts, compromised neurocognitive, respiratory, immune, sexual and
reproductive health.
Recreational marijuana use is also shown to increase the user’s MVA incidence and to
decrease the user’s overall socioeconomic success. As a gateway drug, recreational marijuana
opens a Pandora box of using other psychoactive substances alone or in combination with
marijuana. These early intervention educational materials are designed to educate adolescents on
consequences of recreational marijuana use. Hopefully, this will help adolescents withstand the
pressure of trying/using marijuana recreationally. The resources created are intended to fill in
the gaps in currently insufficient adolescent-specific educational materials.
Working on this project was very insightful for the researchers as future healthcare
providers who deepened their knowledge on physical and mental health effects, and perception
of recreational marijuana use in adolescents, reasons why some adolescents choose to use
marijuana recreationally despite the adverse circumstances, what CUD is, how to identify, and
manage it. The researchers are inspired to be equipped with this knowledge which is anticipated
to be useful in serving the patient population of choice to the best of the researchers’ abilities.
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